INTRODUCTION
With early cancer detection and greater availability of curative therapy, 64% of cancer survivors in the United States are living five or more years after cancer diagnosis (1, 2) . As the number of long-term survivors continues to increase, so has the recognition of negative late and long-term health effects of cancer and cancer treatment (2, 3) . It is well documented that once cancer survivors complete their initial treatment, many face persistent fatigue, depression, fear of recurrence, and long-term physical effects of treatment (3) (4) (5) (6) (7) . Thus, finding ways to combat these long-term health effects in cancer survivors is of paramount importance.
One way to address these long-term effects of cancer and cancer treatment is through increased physical activity. Physical activity in cancer survivors reduces fatigue and depression while improving quality of life (8) (9) (10) (11) (12) , and at the same time has been shown to be safe in this population (13) . It is recommended that cancer survivors of all ages participate in a combination of strength training and moderate aerobic exercise (such as brisk walking) for at least 150 min per week, or to the best of their physical ability. These guidelines are similar to those recommended for the general population (13, 14) . Additionally, results from observational studies suggest that participation in physical activity before and/or after diagnoses of certain cancers may serve as a potential preventive measure against recurrence and mortality (4, (15) (16) (17) (18) (19) .
In the United States, nearly 90% of cancer survivors are aged 50 and older (88%), with persons aged 70 and older accounting for almost half (46%) of all cancer survivors (2) . Despite the frequency of cancer in the elderly, the majority of studies targeting physical activity in cancer survivors either exclude or do not achieve high levels of participation from older cancer survivors (20, 21) . Given the prevalence of cancer in the older population and lack of evidence-based physical activity programs engaging this population, this study aims to test a group exercise intervention targeting older cancer survivors.
This study chose Fit & Strong!, an evidence-based physical activity program for older adults with osteoarthritis, to adapt to a population of older cancer survivors. The program is a combination of group exercise and education/support. In randomized controlled trials, Fit & Strong! significantly increased participation in physical activity while decreasing levels of anxiety and depression and reducing symptoms of osteoarthritis in adults older than 60 (22) (23) (24) . We chose to use the Fit & Strong! program because of its relative low cost and ease of reproducibility. Additionally, the program adapts to the abilities of individual participants and thus would be reasonable to implement in a population of older cancer survivors with differing capacities for exercise. The program includes basic education on exercise with the goal of sustainability through a continued home-based program (22) (23) (24) . Our adaptation replaces the osteoarthritis specific educational curriculum with education addressing important cancer survivorship issues.
The primary aim of the study was to evaluate the feasibility of recruiting and retaining older survivors to participate in an 8-week group exercise intervention and education program. The secondary aim was to test the short-term impact of the Fit & Strong! intervention on self-reported physical activity, self-efficacy for exercise, and quality of life.
MATERIALS AND METHODS

PARTICIPANTS
Participants were eligible for this study if they (1) were 50 years of age or older, (2) had a previous diagnosis of cancer, (3) were not on active cancer treatment such as chemotherapy or radiation, and (4) were self-reported able to engage in light-to-moderate physical activity. Although the intention was to target older cancer survivors (i.e., 65 years of age and up), we chose to allow participants 50 years and older. This age allowance was in recognition that some younger patients with lower functional status, either at baseline or due to cancer or treatment effects, similarly might benefit from the intervention. There was no restriction on type of cancer or years since cancer diagnosis for patient eligibility. Individuals taking oral hormonal or biologic treatments for their cancer were allowed to participate at the discretion of the physician investigator (Jana Reynolds). This study was approved by the Institutional Review Board of Scott & White Healthcare.
RECRUITMENT
Participants were recruited by advertisement put in the local newspaper and flyers placed at senior centers, community cancer survivorship events, and local oncology clinics. The mode of recruitment that generated the most interest in our program, located in rural Central Texas, was newspaper advertisement. Interested individuals contacted the program coordinator and were screened by phone survey to determine whether they met eligibility criteria. Those who met enrollment criteria were invited to participate in the study by enrolling in one of five courses. Participants gave their consent and official enrollment occurred during the first session of each course.
COURSE SETTING
The intervention was offered as an 8-week exercise course with three 90-min sessions per week, for a total of 24 sessions. Approximately 60 min of each session was dedicated to physical activity, and 30 min was dedicated to education. Each course was conducted in a group setting with a goal class size of 8-20 participants. A total of five courses were offered between January 2013 and August 2013. The first course was conducted in a large conference room in a medical office building. Due a higher than anticipated number of participants, the subsequent four courses were offered in a larger aerobics room at a local health center.
SAFETY
All participants were encouraged to consider consulting with a physician prior to beginning of the program. During the eligibility screening phone calls, participants were screened for the presence of specific medical conditions including recent joint surgery or current rehabilitation for joint surgery, known cancer metastases to bone (indicating higher risk of fracture), or history of cardiac disease. Interested participants with these or any other healthrelated concerns were required to contact their physician to discuss participation prior to enrollment. They were prompted to describe the course as "mild to moderate physical activity that includes walking and light weight lifting," and ask if there were particular types of activities they should avoid. All course instructors were certified in Basic Life Support.
ADAPTATION OF FIT & STRONG! EXERCISE INTERVENTION
Prior to enrolling participants, a license to conduct the In addition to this training, our two instructors held certifications in Chronic Disease Self-Management (Stanford CDSMP). They were experienced in leading group discussion of health behaviors among adults, but our instructors had limited experience leading group exercise activities. At least one of our two trained instructors and one assistant facilitated each 90 min session.
Participants had exercise equipment available as recommended by Fit & Strong! This equipment included resistance bands for arm exercises, 10 pound adjustable ankle weights for leg exercises, and mats for floor-based exercises. Chairs were available for sitting exercises or for those who required modification to their exercise program. Unique to our study, those participating in courses at the local health center had the option to use exercise machines, such
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as treadmills and stationary bikes, for the aerobics portion of the class.
Fifty to 60 min of each 90-min class session was dedicated to aerobic and strength-training activities. The complete instructorled exercise routine consisted of a 5-to 15-min warm-up with stretching, 15-20 min of an aerobic activity, 15-20 min of resistance training, and a 5-min cool-down session. Resistance-training exercises followed those recommended in the Fit & Strong! instructor handbook (i.e., leg lifts while seated in a chair). The aerobic component consisted of sustained walking and a lowimpact aerobics routine created by our instructors. Each session used this complete exercise routine in the same sequence. Fit & Strong! trained instructors monitored participants and made adaptations of exercises as needed to match participant abilities.
Thirty minutes of each 90-min class session was dedicated to education designed to increase self-efficacy for exercise and exercise adherence (23, 24) . The exercise education curriculum was taught by our instructors and a Fit & Strong! manual was provided to each participant for reference during each class. Information on the components of an exercise program and exercise safety was presented ( Table 1) . Participants engaged in group problemsolving activities and set physical activity goals. Two educational sessions specific to osteoarthritis were removed from the original Fit & Strong! curriculum for our program because they were not applicable to all cancer survivors. www.frontiersin.org
SURVIVORSHIP EDUCATION COMPONENT OF THE FIT & STRONG! PROGRAM
The adaptation of the Fit & Strong! program tested in this study replaced the original education on osteoarthritis with cancerrelated topics. The content for cancer survivorship education came from the National Cancer Institute's Facing Forward series along with additional materials from the National Cancer Institute (25) (26) (27) (28) (29) . Topics included the long-term effects of cancer treatment, selfmanagement of the long-term physical and psychosocial effects of cancer and cancer treatment, nutrition for cancer survivors, support for the caregiver, seeking follow-up medical care, and ways to make a difference after cancer ( Table 1) . Participants were provided copies of the printed materials to reference in class, and if desired, to keep for future reference. Trained Fit & Strong! instructors incorporated the cancer survivorship materials during the 30 min educational sessions. They presented information from the handouts and then facilitated the group discussion. Clinicians specializing in the cancer care field were invited to teach the cancer-specific curriculum in two to four sessions for each course (Jana Reynolds, Kevin Francis). Participants with cancer-specific questions beyond the scope of the course materials were encouraged to ask their oncologist or health care provider.
OUTCOME MEASURES
The primary aim of feasibility of Fit & Strong! for older cancer survivors was measured by the course completion rate. Participants were considered to have successfully completed the study if they filled out a survey at baseline and course completion, predefined as within 1 week of the 24th (final) session. Instructors documented attendance and calculated the total number of sessions attended by each participant. Self-reported demographics and disease characteristics were obtained at baseline to describe the population and identified potential characteristics of likely participants for similar studies. These data included gender, age, weight, height, ethnicity, race, marital status, employment status, type of cancer, time since treatment completion, and whether one considered if they are living with active cancer (yes/no).
The secondary aim of the study was to test the short-term impact of the intervention on exercise and quality of life. This aim was measured by changes in baseline and post-intervention surveys comparing minutes of physical activity, self-efficacy for exercise, and cancer-related quality of life. The surveys are as follows:
Minutes of physical activity
Participants reported the number of days in the past 7 days and they did moderate to strenuous exercise. They also reported how many minutes, on average, they exercised per day. Physical activity time per week was calculated by multiplying the reported days by the reported minutes, similar to the original Fit & Strong! study (22) (23) (24) .
Self-efficacy for exercise
Self-efficacy for exercise was measured on a three item scale developed Lorig and colleagues (30) . Participants reported their confidence to do frequent aerobic exercise, frequent strengthening exercise, and confidence to participate in exercise without making their symptoms (of chronic disease) worse. This was reported on a 10 point scale of "not at all confident" (score of 1) to "totally confident" (score of 10). A calculation of the mean rating across the three questions determined the score on this measure. This measure showed improvement in exercise-self-efficacy at 2, 6, and 12 months for participants with osteoarthritis in the original Fit & Strong! intervention (22) (23) (24) .
Cancer-related quality of life
Participants completed the quality of life in adult cancer survivors (QLACS) survey, a 47-item questionnaire with five cancer-specific and seven generic domains. This survey captures issues affecting long-term cancer survivors rather than acute cancer or cancer treatment-related effects. Cancer-related domains of the survey include concerns with appearance, financial problems, distress over recurrence, family-related distress, and benefits of cancer. Generic domains include negative feelings, positive feelings, cognitive problems, physical pain, fatigue, and social avoidance. The scores of each domain and a summary score of the cancer-related (seven items) and generic domains (four items, benefits of cancer not included in the summary score) were reported (31).
At course completion, a course evaluation survey captured the participant's satisfaction with the exercise and cancer-specific portions of the program. It allowed participants to provide suggestions for improvement. The intention of this survey was to provide feedback for future studies.
STATISTICAL ANALYSIS
Participant characteristics at baseline and the study completion rate used descriptive statistics. The impact of the intervention on exercise efficacy, physical activity, and quality of life was assessed using paired t -tests. Significance was defined as p ≤ 0.05.
RESULTS
Seventy-two (72) cancer survivors participated in one of five courses offered as part of this study, with an average of 14 participants per 8-week course. The mean age of participants was 70.4 (±13.3) years. Forty-nine of the 72 participants completed the course, for a 68% retention rate. The mean number of sessions attended by those who completed the course was 18 out of 24 (75%).
Participant characteristics are illustrated in Table 2 . The majority of participants were female (82%). The average BMI at baseline was 29.08 (±6.79), with 40% of participants considered obese (BMI 30 or greater). Patients with 18 types of cancer were represented in the study, with the majority (52%) of participants reporting a prior breast cancer diagnosis. Almost half the participants (46%) had been diagnosed and completed cancer treatment at least 5 years prior, with a median time since treatment of 7 years. Though not on active intravenous chemotherapy or radiation per study protocol, six participants (8%) considered themselves to have active cancer during the study.
Participants significantly increased their weekly total minutes of moderate to strenuous exercise from baseline to post-intervention (94.1 vs. 131.5 min, p = 0.0005). Their overall self-efficacy for exercise (i.e., average of the three self-efficacy for exercise items) did not differ from baseline to post-intervention (p = 0.0964). However, in the measure of self-efficacy for doing for aerobic exercise regularly, participants showed significant improvement in their ratings from baseline to post-intervention (M Baseline = 7.94, M Post-intervention = 8.85; p = 0.05) ( Table 3) . Participants' scores on the generic and cancer-specific subscale of the QLACS survey did not differ from baseline to post-intervention (p = 0.0770 and p = 0.9303, respectively). Nonetheless, an improvement in scores on the negative feeling domain (questions related to anxiety and depression) was observed from baseline to post-intervention (p = 0.0198) ( Table 4) .
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In a post-intervention survey of the utility of the course and the cancer-specific education, 79% reported learning something helpful about cancer survivorship that they did not know before starting our course. Sixty-eight percent of participants reported sharing the information on support for caregivers with a friend or a family member. Some enjoyed meeting others with similar experiences and took pleasure in sharing information. All respondents stated that they would recommend the course to another cancer survivor.
One of the survivors thought the survivorship discussions were too emotional. Another reported feeling uncomfortable during voluntary group discussion, preferring more privacy regarding cancer survivorship issues. Some desired a longer exercise course or to be allowed to repeat the course again. Though participants were encouraged to set goals and create a plan for sustained exercise beyond the program, many wanted to continue within the current group setting.
DISCUSSION
Despite the known physical and emotional benefits of exercise in cancer survivors, the majority of studies targeting physical activity in this population either exclude or do not achieve high levels of participation from older cancer survivors (20, 21) . Our study was successful in recruiting a population of older cancer survivors with a mean age of 70. The 68% retention rate and 75% session attendance rate is indicative of an intervention individuals were willing to engage in over time. These results support the feasibility of recruiting and retaining older cancer survivors to participate in an 8-week group exercise intervention and education program.
Our study utilized Fit & Strong!, an evidence-based physical activity intervention for older adults with osteoarthritis, as it previously showed long-term physical activity benefits in older adults with a mean age of 73 (23, 24) . Hughes and colleagues observed similar retention rate (72%) and attendance (79% of sessions) in their original Fit & Strong! for osteoarthritis study (23) . Our study kept the same physical activity content and adapted the educational component of Fit & Strong! by replacing osteoarthritis education with education on common issues facing cancer survivors. No major safety issues were reported.
Participants in our study showed improvement in level of physical activity and mood, supporting the short-term efficacy of Fit & Strong! when adapted to a population of older cancer survivors. Participants successfully increased their self-reported weekly minutes of physical activity from 94.1 minutes at the beginning of the study to 131.5 minutes at the end of the 8-week intervention ( Table 3) . Participants showed significant improvement in the negative feeling domain of the cancer-related quality of life assessment (QLACS), though not in overall quality of life ( Table 4) . The questions in the negative feeling domain address depression and anxiety, which are reported more commonly in cancer survivors and should be a specific measure in future studies (3, 4) .
Participants also improved exercise-self-efficacy specific to aerobic activity; however, no changes were observed in overall exercise-self-efficacy ( Table 3) . This is in contrast to the findings of the original Fit & Strong! intervention in which participants www.frontiersin.org with osteoarthritis showed improvement on the overall exerciseself-efficacy scale at 2, 6, and 12 months (22, 23) . One explanation of the variation between the studies is that the self-efficacy scale is more specific to persons with symptoms of osteoarthritis. The item "confidence to do exercise without making symptoms of chronic disease worse" may be more relevant to osteoarthritis pain symptoms rather than a population of cancer survivors with a wide variation of chronic symptoms. A self-efficacy scale examining perceived ability to do exercise without a focus on symptomatology of chronic disease may be more appropriate for cancer survivors. This study had several limitations. First, this study was not designed to test long-term effects of the intervention on physical activity, self-efficacy, or cancer-related quality of life. Studies of long-term efficacy and sustained benefits will be necessary to establish whether this program is likely to have meaningful impact on outcomes for cancer survivors beyond the 8-week intervention. Second, the study did not measure the effects of the intervention on actual physical health or function; outcomes were limited to self-reported measures. Future studies should consider tests of the intervention effects using direct measures of physical health and function.
Additionally, participants did not meet the 150 minutes of physical activity per week as recommended in the guidelines (13, 14) . Though it is reasonable for capable participants to strive to this goal, it may not be necessary to gain benefits of exercise. In a separate study of older cancer survivors, an increase in minutes of physical activity over baseline but to less than a total of 150 minutes per week still showed measurable functional and health-related benefits (32) .
Despite the limitations of this study, the majority of the feedback on the program was positive. Most participants indicated that they would recommend a similar course to other survivors. Many participants expressed appreciation for meeting other cancer survivors and sharing experiences. Most participants in our study were female (82%), suggesting this type of group intervention may be of particular interest to females. Almost half of the participants were at least 5 years post-cancer treatment, indicating older cancer survivors are interested in a cancer-related exercise program long after they finish their treatment ( Table 2) . Cancer survivors undergoing therapy were excluded from the protocol for the purpose of keeping baseline characteristics similar and to minimize conflicts between class times and cancer treatment schedules. Given that exercise is safe for most patients while undergoing treatment, it would be reasonable to include them in future programs (20) .
Anecdotally, many participants reported a desire to continue the course indefinitely as their primary exercise program. The Fit & Strong! intervention focuses primarily on initiating an exercise routine that could be sustained in one's home after course completion. The original version was not designed to continue in a group setting. Cancer survivors may benefit from an additional adaptation that helps participants find appropriate communitybased group exercise programs with social support similar to the Fit & Strong! program. It would also be reasonable to consider monthly maintenance classes open to all graduates to help inspire and refocus exercise goals for long-term sustainability of benefits.
CONCLUSION
Results of this pilot study support the feasibility of implementing an 8-week exercise intervention for older cancer survivors. Short-term efficacy of the Fit & Strong! program was noted from baseline to the end of the 8-week intervention by increases in minutes of physical activity, increased self-efficacy for aerobic exercise, and decreased negative feelings in the quality of life (QLACS) scale. Tests of efficacy and effectiveness over time are needed to determine the utility of this intervention as a program to promote sustained physical activity among older cancer survivors and support long-term health outcomes.
